[Abstract] Purification and culture of endometrial epithelial cells (eEC) and stromal fibroblasts (eSF) from endometrial biopsies allows for downstream cell-specific in vitro studies. The utility of this protocol is the ease with which cells are purified without contamination from unwanted cell types, and the ability to use patient-paired eEC and eSF in experiments. These methods have been previously published, but here the protocol has been updated for maximum efficiency.
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[Abstract] Purification and culture of endometrial epithelial cells (eEC) and stromal fibroblasts (eSF) from endometrial biopsies allows for downstream cell-specific in vitro studies. The utility of this protocol is the ease with which cells are purified without contamination from unwanted cell types, and the ability to use patient-paired eEC and eSF in experiments. These methods have been previously published, but here the protocol has been updated for maximum efficiency. 2. Endometrial tissues will remain stable at 4 °C for 24 h and do not need to be processed immediately.
Materials and Reagents

Falcon™ 15 ml Conical Centrifuge Tubes (Thermo Fisher
3. Prepare a 15 ml Falcon tube with 5-7 ml 1x digestion media. non-epithelial tissue pieces appear as dark shapes. The epithelial fragments will appear as if they are "embedded" in these dark shapes. Single cells are also observable at this magnification.
6. Use a 2 ml-5 ml pipet to pull up the pieces and transfer to a new 15 ml Falcon tube.
Centrifuge at 300 x g for 1-2 min to pellet the endometrial tissues and single cells, discard the supernatant, and resuspend in 5-10 ml 1x digestion media (10 ml for larger, two-three pipelle pass biopsies).
7. Incubate on a rotator (10-20 rpm depending on the model) for 1-2 h at 37 °C (a sterile incubator can be used for this). Gently shake the tube manually every 15 min to assist with digestion.
8. The digested material will now comprise mainly of single cells and epithelial fragments (which is composed of luminal epithelial sheets and glandular epithelium).
Compared to pre-digestion, they will now appear free floating and not "embedded" in the dark shapes. If non-digested tissue remains, carefully pipette out these fragments by transferring the digested matter into a petri dish. Continue to A9. 11. Figure 1 represents a schematic summary of the digestion and separation procedure. Incubate for 1 h at 37 °C. Under 50x magnification, it is possible to identify contaminating tissue pieces, and remove them by gentle aspiration using a pipette.
2. Collect epithelial fragments in a 15 ml Falcon conical tube using a serological pipette and spin down at 300 x g for 5 min to pellet epithelial fragments. Aspirate the 1:10 diluted SCM and wash the pellet two more times with 10 ml of defined KSFM at 300 x g for 5 min to wash out remnants of FBS. eEC culture with eSF overgrowth; F. Confluent eSF. 50x magnification. Figure 2B ). Attached glands will spread out and grow into island-like clusters ( Figure 2C ). Eventually these cellular islands will form one major epithelial monolayer. Healthy eEC monolayer will become confluent in 5-10 days, and form dome-like structures ( Figure 2D ). These domes represent the eEC monolayer folding over each other.
Glands will attach to Matrigel within 24 h (
6. The appearance of spindle-like cells likely represents eSF contamination. This type of eSF contamination is common when culturing cells of epithelial origins. Studies report that 1-5% contamination is common (Pierro et al., 2001; Chen et al., 2013) , but this contamination does not usually affect the eEC monolayer. eSF in the presence of a low calcium environment such KSFM medium will eventually become non-viable and detach. However, there is the possibility that eSF will propagate even in sub-optimal conditions, and overtake the eEC culture ( Figure 2E ). These samples are unusable and should be discarded. Centrifuge at 300 x g for 5 min and resuspend in SCM. The volume should be adjusted accordingly based on the viable cell count. eSF are now ready to be plated.
eSF can be routinely passaged up to passages 3-4.
Note that it is possible to isolate other cell types from the digested single-cell matter through flow cytometric sorting as previously reported (Chen et al., 2014) . 4. My eSF culture has some residual eEC in the primary culture. Is that ok?
a. Some eEC fragments may not be filtered out and remain in the eSF culture. These eEC will undergo attrition in SCM media and become non-viable.
b. Additional passaging of eSF to P2 before experimentation will ensure a pure eSF population.
Recipes
2x digestion media
Combine 156 ml of HBSS w/Mg 2+ and Ca 2+ to the collagenase I powder 
